Liver transplantation with preservation of the recipient vena cava (piggyback technique) has been performed as an alternative to the conventional method. Outflow disturbance or obstruction of the vena cava in the early period after liver transplantation is associated with high morbidity and mortality. We used side-to-side cavo-caval anastomosis (modified piggyback technique) in a deceased-donor liver transplantation (DDLT) for venous outflow reconstruction. On postoperative day 9, the patient developed abdominal discomfort, and abnormal liver function showing serum total bilirubin of 6.2 mg/dl and serum AST/ALT of 297/597 IU/L. Doppler ultrasound showed mono-phasic wave forms of the hepatic vein. Computed tomography showed focal narrowing of 9.5 mm×12 mm in diameter at the cavo-caval anastomosis site. Liver biopsy was showed that there was no evidence of acute allograft rejection. Direct venogram showed stenosis of the cavo-caval anastomosis with a pressure gradient of 12 mmHg. An interventional stent was inserted in the stenotic site of the inferior vena cava, and the pressure gradient decreased to 2 mmHg. He was discharged from hospital on postoperative day 23 without any other complications. Herein we report a case of deceased-donor liver transplantation using the modified piggyback technique, who received an inferior vena cava stent due to stricture of the reconstructed orifice of the vena cava. 
INTRODUCTION
Liver transplantation with preservation of the recipient vena cava (piggyback technique) has been performed as an alternative to conventional method. As another piggyback technique, side-to-side cavo-caval anastomosis has been proposed. Outflow disturbance or obstruction of the vena cava in the early period after liver transplantation is associated with high morbidity and mortality. These complications occur more frequently when the piggyback technique is used.
1,2
In deceased-donor liver transplantation (DDLT) with a classic piggyback technique, it was reported venous outflow obstruction with an incidence of 4.6%, and 40% of these patients required re-transplantation. 2 In DDLT with a modified piggyback technique, it was also reported an incidence of obstruction of 1.4%. 1 Another report presented that the incidence of outflow obstructions in the classic piggyback technique, the end-to-side technique, and the modified piggyback technique were 2.2%, 6.6%, and 0.7%, respectively. 3 Reported incidences of hepatic venous outflow occlusion following living-donor liver transplantation (LDLT) range from 3.9% to 16.6%. 4 There are various treatment methods for outflow obstruction, including endoluminal anastomotic dilation. 3 We have used a side-to-side piggyback technique (modified piggyback technique) for venous outflow reconstruction. We had one case of DDLT using a modified piggyback technique recently, but he had to undergo inferior vena cava stenting after operation. We did not Additionally, it has been reported that the outflow is as important a factor as the inflow.
5,6
With the clinical establishment of the piggyback technique by Tzakis et al., 7 outflow obstruction in the late period. 4 Navarro et al. 3 re- The normal diameter of the inferior vena cava is reported to be 30 mm × 20 mm. 16 Some surgeons insist the incision length of the inferior vena cava the same as its diameter. In present case, the incision length of the inferior vena cava was 25 mm. Some experiments suggested that appreciable changes in pressure and flow do not occur until the cross-sectional area of a vessel has been reduced by more than 75%. The reduction in cross-sectional area is symmetric, and corresponds to at least a 50% reduction in vessel diameter. 17, 18 We could not find a reliable incision length of the inferior vena cava, searching for articles on liver transplantation. We carefully suggest that we have to decide on the incision length of the inferior vena cava based on that golden rule of the experimental vascular work above-mentioned.
